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Abstract - The increase in dissipated power per unit area of electronic components sets higher demands on the performance of the heat sink. 

Also if we continue at our current rate of miniaturization, laptops and other electronic devices can get heated up tremendously. Hence we require 

a better heat dissipating system to overcome the excess heat generating problem which is expected to power the next generation of computers. 

To handle the excessive and often unpredictable heating up of high performance electronic components like microprocessors, we need to predict 

the temperature profile of the heat sink used. This also helps us to select the best heat sink for the operating power range of any microprocessor. 

Understanding the temperature profile of a heat sink and a microprocessor helps us to handle its temperature efficiently for a range of loads.  

 

Index Terms - Heat Sink. Microprocessor. Fins.  
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I. INTRODUCTION 

The digital integrated circuit (IC) called a chip. A microchip 

consolidates the elements of a PC's focal handling unit (CPU) 

on a solitary integrated circuit (IC), or at most a couple 

coordinated circuits. It is a multipurpose, programmable gadget 

that acknowledges computerized information as data, 

procedures it as indicated by guidelines put away in its 

memory, and gives results as yield. It is a case of successive 

computerized rationale, as it has interior memory. Microchips 

work on numbers and images spoke to in the paired numeral 

framework. The appearance of ease PCs on coordinated 

circuits has changed present day society. Universally useful 

microchips in PCs are utilized for calculation, content altering, 

media presentation, and correspondence over the Internet. 

Numerous more chip are a piece of inserted frameworks, 

giving computerized control of a bunch of articles from 

apparatuses to autos to PDAs and modern procedure control.  

As we realize that Today's fast IT advancement like web PC is 

fit for handling more information at an enormous velocity. 

This prompts higher warmth thickness and expanded warmth 

dissemination, making CPU temperature rise and bringing on 

the abbreviated life, breakdown and disappointment of CPU. 

Electronic compact gadgets, particularly desktop PC, CPU 

have ended up testing and well known these days. The new 

influx of PC innovation having a significant effect on advanced 

world and desktop PC is broadly utilized in cutting edge 

industry. The disappointment rate of electronic segments 

develops as an exponential capacity with their rising 

temperature. Power dissemination would be a noteworthy 

bottleneck to advancement of the microelectronics business in 

the following 5 to 10 years. The execution level of electronic 

frameworks, for example, PCs are expanding quickly, while 

keeping the temperatures of warmth sources under control has 

been a test. 

 
Fig. 1 Microprocessor chip  

 

Numerous cooling procedures, for example, cooling by the 

warmth channels, frosty water, and semiconductor and even by 

fluid nitrogen were proposed and received. Fluid nitrogen 

cooling is exceptionally costly and not appropriate for 

traditional use. Because of cost imperatives, ordinary air 

cooling innovation with a fan, heat sink mix generally used to 

cool desktop PCs. The air cooling procedure is constantly huge 

and deserving of further study. The testing angle for enhancing 

heat sink execution is the viable usage of moderately vast air 

cooled balance surface territories when warmth is being 

exchanged from a generally small heat source (CPU) with high 

warmth flux.  

We have to go far back so as to recollect a CPU that could 

work totally without a warmth sink. The primary Intel 

processors were at that point creating significant measure of 

warmth, however the low details permitted operation with no 

warmth expulsion component. Somewhat later, as the handling 

speed expanded, these processors required no less than an 

aloof warmth sink for inconvenience free operation. In any 

case, throughout the previous couple of years, as the processors 

got increasingly intense, it has ended up compulsory that a 

CPU requires a multifin heat sink and in addition a fan that 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                                                ISSN: 2321-8169 

Volume: 4 Issue: 4                                                                                                                                                                       58 - 62 

______________________________________________________________________________________________ 

59 

IJRITCC | April 2016, Available @ http://www.ijritcc.org                                                                 

_______________________________________________________________________________________ 

guarantees sensible wind stream through the cooling blades as 

the overheated processors display a shorter most extreme life 

range and regularly brings about issues like framework stops or 

crashes.  

Warmth is created by all semiconductors while working. Most 

chip to date have possessed the capacity to disperse the warmth 

straightforwardly to the surrounding air without warmth sinks 

or fans. With quicker processors that scatter more warmth than 

the slower processors, it is no more conceivable to disregard 

warm administration. The goal is to guarantee the produced 

warmth is disseminated into the surrounding air while a safe 

working temperature is kept up. There are a few strategies for 

keeping the processor cool. These techniques incorporate a 

blend of warmth sink and wind current. All in all, the exchange 

off is warmth sink versus wind stream. A littler and less 

exorbitant warmth sink requires more wind current. Similarly, 

bigger warmth sinks require less wind stream to keep up a 

sheltered case temperature.  

 

II. HEAT SINK 

 A heat sink is a device used in computers to remove the large 

amount of heat generated by components, including ICs such 

as CPUs, chipsets and graphic cards, during their operation. A 

heat sink is used to increase the surface area which dissipates 

the heat faster n keeps the ICs under safe operating 

temperature. Fans are also used to speed up this process. It 

usually consists of a base with one or more flat surfaces and an 

array of fin like protrusions to increase the heat sink’s surface 

area contacting the air and thus increasing the heat dissipating 

rate. A combination of a heat sink and a fan is widely used 

which maintains a larger temperature gradient by replacing 

warmed air more quickly. Heat sinks are made from good 

thermal conductors such as copper or aluminum alloy. Copper 

is significantly heavier and more expensive than aluminum but 

it is also roughly twice as efficient. The most common of a 

heat sink is a metal device (Cu or Al) with many fins.  

 To remove the heat from microprocessor we generally use air 

cooled heat sinks with fans.  

 

Types of Heat Sink  

The most common types of air-cooled head sinks includes,  

A. Stamping:  

Copper or aluminum sheet metals are stamped into desired 

shapes. They are the widely used type in air cooling of 

electronic components and offer a low cost solution to low 

density thermal problems.  

 

B. Extrusions:  

 This method allows the formation of elaborate heat sink 

structures which are capable of dissipating more heat. As more 

number of fins can be made in this type, it increases the 

performance from 10 to 20%.  

C. Fabricated/Bonded Fins:  

 The overall performance of an air-cooled heat sink can be 

improved significantly by increasing its surface area. This 

method allows us to bond fins to the aluminum base, hence 

increasing the surface area.  

D. Castings:  

 This technology is used in high density pin fin heat sinks 

which provide maximum performance while using forced air 

system.    

 

E. Folded Fins:   

 Corrugated sheet metal – either aluminum or copper is used to 

increases surface area so that the performance is increases. It is 

not suitable for high profile heat sinks, but it allows high 

performance heat sinks to be fabricated for specific 

applications.  

 

 
  

Fig. 1 Heat sink with fan  

 

III. LITERATURE SURVEY 

 The different papers are review for this topic & the literature 

review regarding this topic is explained as follows.  

Avram Bar-Cohen and Peng Wang presumes that the temp of 

microchip is not same at each cross area it shifts point to point. 

He likewise reasons that the temp scope of problem area is 5 to 

30°c and the temp increments regarding problem area size. The 

temp of chip is kept up by utilizing thermo electric coolers 

(TEC'S) and diverse warm interface materials (TIM'S).  

The fast rise of Nano gadgets, with the subsequent ascent in 

transistor thickness and exchanging speed, has prompted a 

precarious increment in microchip chip heat flux and 

developing worry over the rise of on-chip problem areas. 

Consideration is committed to thermoelectric smaller scale 

coolers and two-stage miniaturized scale hole coolers. The 

points of interest and burdens of these on chip cooling answers 

for high warmth flux problem areas are assessed and looked at.  

R. Mohan and Dr.P. Govindarajan recognize a cooling answer 

for a desktop PC, which utilizes a 80 W CPU most extreme 

while this number will be expanded in the scope of 70-120W 

in the prospective desktop PC frameworks. The configuration 

can cool the skeleton with one fan with air blowing over 

warmth sink joined to the CPU is sufficient to cool the entire 

framework and the force supply fan. They consider the ideal 

plate blade heat sink plan and round and hollow balance heat 

sink outline with variable copper base plate and the control of 

CPU warmth sink forms. It could have a superior warmth 

scattering execution of chip and CPU. They display the 

rectangular and barrel shaped balances of thickness from 

0.5mm to 2.5mm with and without base plat likewise he 

changes the base plate thickness from 0.5mm to 2.5mm and 

analyze the outcomes by considering the base plate thickness, 

thickness of balances, no. of balances and blade geometry at 
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each condition lastly presume that stacking excessively 

numerous balances is not an answer for diminishing the 

problem areas on the warmth sink since they may keep the 

section of air originating from the fan to the most sizzling 

focus parts of the warmth sink. It was demonstrated that the 

changes on warmth sink plans are conceivable with the 

assistance of CFD.  

Shivdas S. Kharchel et.al, demonstrates that the primary 

controlling variable for the most part accessible to creator is 

geometry of blade exhibits. Considering the above actuality, 

common convection heat exchange from vertical rectangular 

blade clusters with and without score at the middle have been 

researched tentatively and hypothetically. Besides scores of 

various geometrical shapes have additionally been dissected 

with the end goal of correlation and advancement. In a the long 

way short exhibit where the single stack stream example is 

available, the focal segment of blade level gets to be 

ineffectual because of the way that, officially warmed air 

comes in its contact. Numerous scientists have been examined 

the warmth exchange rate through without score and indented 

blades by utilizing aluminum as a material. Verities of 

scientists were done, heat exchange rate of copper balance for 

more prominent warmth exchange rate which is need of 

expanded rate of modernization in this way degree of copper is 

tried.  

Mehdi Nafar et.al, foresee and advanced the warm execution, 

most extreme warm dispersal and the slightest material 

expense in electrical gadgets. As indicated by general 

deduction, the longitudinal blade exhibits on a warmth sink can 

have either square, rectangular, equilaterally triangular, or 

round and hollow cross-area. His outcome demonstrates the 

examination of warmth sink execution for square, rectangular 

equilateral triangular and tube shaped blade exhibits taking 

into account the same data estimations of warmth sink base, 

territory, warm conductivity, heat exchange coefficient number 

of balances, and volume of a balance. At long last he infer that 

the warmth sink execution among square equilateral triangular 

and round and hollow balance exhibits the equilateral 

triangular blade cluster has the littlest estimation of the ideal 

balance length and the greatest compelling warmth exchange 

surface zone.  

R. Mohan et.al , Identify a cooling answer for a desktop PC, 

which utilizes a 80 W CPU greatest though this number will be 

expanded in the scope of 70-120W in the approaching desktop 

PC frameworks. The outline can cool the body with one fan 

with air blowing over warmth sink appended to the CPU is 

sufficient to cool the entire framework and the force supply 

fan. They consider the ideal plate blade heat sink plan and 

round and hollow balance heat sink outline with variable 

copper base plate is utilized for having a superior warmth 

scattering execution of microchip and CPU. They show the 

rectangular and tube shaped balances of thickness from 0.5mm 

to  

2.5mm with and without base plat additionally he fluctuates the 

base plate thickness from 0.5mm to 2.5mm and look at the 

outcomes by considering the base plate thickness, thickness of 

balances, no. of balances and blade geometry at each condition 

lastly presume that stacking an excessive number of balances is 

not an answer for diminishing the problem areas on the warmth 

sink since 9 they may keep the entry of air originating from the 

fan to the most sweltering focus parts of the warmth sink. It 

was demonstrated that the changes on warmth sink plans are 

conceivable with the assistance of CFD.  

SaketKarajgikar et.al, infers that useful units of the Pentium IV 

small scale engineering were repositioned to minimize the 

intersection temperature without, or with just insignificant, 

impact on chip execution. The bite the dust was separated into 

36 level with squares, which were then assembled in light of 

their usefulness to numerically speak to the genuine 24 

practical units. In light of the usefulness of every unit, they 

were sorted in four gatherings: front end (FE), execution 

centers (EX), transport and out-of-request motor (OE). 

Numerical examination was performed utilizing an industrially 

accessible CFD code to advance the area of useful units for 

enhanced warm administration. The aftereffects of more than 

10,000 situations portrayed a temperature contrast of 5.7 0C 

between the base and most extreme temperatures. Execution 

punishments went from insignificant under 2% to 30%. 

Likewise, the warm execution of any miniaturized scale 

engineering relies on upon the warmth flux as opposed to the 

force scattered by individual utilitarian units. From the 

outcomes, the base and the most extreme temperatures were 

56.6 0C and 62.2 0C. The temperature distinction will differ 

contingent upon the kind of design, clock speed, transport 

speed, and reserve size. In light of the investigation, the 

upgraded situation brought about an intersection temperature 

of 56.6 0C with an execution loss of 14%.  

N. Nagarani et.al, break down the rate of warmth exchange 

from elliptic balance encircling roundabout tube by tentatively 

and demonstrates that the Fin proficiency is higher for curved 

blade than roundabout balance. In the event that space 

confinement is along one specific bearing, while the opposite 

course is generally unlimited elliptic balances could be better 

decision. Ordinarily warm exchange co-effective relies on the 

space, time, stream conditions and liquid properties. In the 

event that there are changes in natural conditions, there are 

changes in warmth exchange co-proficient and effectiveness 

too.  

A.- R. A. Khaled et.al, demonstrated and dissected the Heat 

exchange through joint blades diagnostically. The phrasing 

joint blade frameworks is utilized to allude to stretching out 

surfaces that are presented to two distinctive convective media 

from its both closures. It is found that warmth exchange 

through joint blades is amplified at certain basic lengths of 

every bit (the collector balance part which confronts the hot 

side and the sender balance divide that faces the frosty side of 

the convective media). The basic length of every segment of 

joint balances is expanded as the convection coefficient of the 

other balance bit increments. At a specific estimation of the 

warm conductivity of the sender balance partition, the basic 

length for the recipient blade bit might be decreased while heat 

exchange is expanded. This worth relies on upon the 

convection coefficient for both blade bits. Warm execution of 

joint balances is expanded as both warm conductivity of the 

sender blade part or its convection coefficient increments.  

On the off chance that base plate material is chosen to be 

copper as opposed to aluminum, then the warm resistance of 

the warmth sink diminishes of course. Notwithstanding, this 
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makes the warmth sink more costly and heavier. The warmth 

sink balance thickness is additionally a parameter for 

development. At the point when the base plate thickness was 

expanded, the warmth sink performed better. Be that as it may, 

there are space restrictions for each warmth sink in a PC. In 

this way, the aggregate tallness of the warmth sink ought to be 

viewed as together with the space constraints while expanding 

the stature of the base plate. At last they reason that in spite of 

the fact that the warmth sink measurements are same, C-C heat 

sink gives higher warmth exchange rates. Without copper base 

plate 1.5 mm thickness C-C heat sink execution is enormously 

well when contrast with 1.5mm thickness Al heat sink model 

with copper base plate. The execution of plate blade heat sink 

model is better when contrasted with all tube shaped balance 

heat sink models. The 3.5 mm thick round and hollow blade 

model with 5 mm copper base plate just performs well than 

different models. It is watched that 1.5mm thickness heat sink 

model performs well than other two thickness heat sink model. 

Despite the fact that it has less the quantity of blades it 

performs well. It is seen that as opposed to expanding number 

of balances by expanding the thickness of balances the 

execution of warmth sink is expanded. Regardless of the 

possibility that the warmth sink measurements are same for 

every one of the three cases, the warmth sinks with base plate 

upgrade the warmth exchange rate. Copper base plate heat sink 

performs well when contrasted with aluminum base plate heat 

sink. By expanding the base plate thickness and changing the 

material of base plate the execution of warmth sink is 

improved. It is likewise watched that by including the base 

plate builds the warmth conduction rate as opposed to 

expanding the blade stature.  

SaketKarajgikar and DerejeAgonafer presumes that useful 

units of the Pentium IV miniaturized scale engineering were 

repositioned to minimize the intersection temperature without, 

or with just smaller than expected From his work he conclude 

that as time increases the temp of the microprocessor increases 

at full & idle load conditions as shown in fig.  

 

------- For idle load   

____  for full load  
 

 
 

Fig. 1 Heat sink Temperature Profile 
 

C. J. Shih and G. C. Liu optimize the fin design of heat sink for 

Electronic Cooling Using Entropy Generation Strategy. A 

formal systematic optimization process is used to plate-fins 

heat sink design for dissipating the maximum heat generation 

from electronic component by applying the entropy generation 

rate to obtain the highest heat transfer efficiency. The design 

investigations demonstrate the thermal performance with 

horizontal inlet cooling stream is slightly superior to that with 

vertical inlet cooling stream. However, the design of vertical 

inlet stream model can yields to a less structural mass (volume) 

required than that of horizontal inlet stream model under the 

same amount of heat dissipation. In general thermal design of a 

heat exchanger, one can either minimize total thermal 

resistance or maximize the total efficiency as the design goal. 

When one observes, the minimization of has the tendency to 

maximize the convective coefficient, the total fins surface area, 

and total thermal efficiency, simultaneously. However, each of 

the individual design parameters are not being maximized; 

rather; the product of their values is being minimized. In a 

general heat sink design problem, the heat dissipation and 

stream temperature can be required to prescribe in advance. 

Consequently, the minimization of entropy generation rate is 

equivalent to the minimization of total thermal resistance as 

well as minimizing simultaneously.  Therefore, the design 

strategy of minimizing entropy generation rate has the effect of 

maximizing the thermal efficiency, surface area, and 

convective coefficients.  

 

IV. CONCLUSION 

 As a microprocessor is a very important part of CPU and it 

works by using electrical energy and while performing 

operation this electrical energy is converted into heat energy 

and the microprocessor get heated. For the trouble free 

operation of CPU the temperature of microprocessor must be 

keep in the safe limit temperature and to maintain this safe 

temperature the best design of heat sink is necessary. For this 

purpose we need to concentrate on the design of heat sink 

which is used to cool the microprocessor and to maintain the 

safe operating temperature of microprocessor.  From above 

reviews it is conclude that by varying the specific design 

parameters of heat sink we can obtain the optimal solutions 

and future recommendations for heat sink designs as we vary 

the parameters like, 

• Shape of fins.  

• Thickness of fins.  

• No. of fins.  

• Thickness of base plate.  

• Spacing between fins.  

• Geometry of fins.  

 

We will get improved result of heat dissipation by the heat 

sink.  

 

REFERENCES 

[1] R.Mohan, Dr.P.Govindarajan, “Thermal Analysis Of CPU With 

Composite Pin Fin Heat Sinks”, International Journal of 

Engineering Science and Technology Vol. 2(9), 2010, 4051-

4062.  

[2] B.SriAravindh, B.SriAravindh “Heat Sink Performance Analysis 

through  Numerical Technique”, IEEE Symposium (NSSP08), 

Bangalore, 2008.  

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                                                ISSN: 2321-8169 

Volume: 4 Issue: 4                                                                                                                                                                       58 - 62 

______________________________________________________________________________________________ 

62 

IJRITCC | April 2016, Available @ http://www.ijritcc.org                                                                 

_______________________________________________________________________________________ 

[3] SaketKarajgikar, DerejeAgonafer, KanadGhose “Multi-Objective 

Optimization to Improve Both Thermal and Device Performance 

of a Non uniformly Powered Micro-Architecture” Journal of 

Electronic Packaging JUNE 2010, Vol. 132 / 021008-1C.  

[4] Avram Bar-Cohen, Peng Wang “Thermal Management of On-

Chip Hot Spot” Journal of Heat Transfer MAY 2012, Vol. 134 / 

0510171Copyright2012 by ASME.  

[5] Thomas W. Kenny, Kenneth E.Goodson , Juan G Santiago 

“Advanced Cooling Technologies For microprocessor” 

International Journal of high speed Electronics system 

vol.16,no.1 2006.  

[6] C. J. Shih and G. C. Liu “Optimal Design Methodology of Plate-

Fin Heat Sinks for Electronic Cooling Using Entropy Generation 

Strategy” 15213331/04$20.00 © 2004 IEEE.  

[7] A.-R. A. Khaled “Maximizing Heat TransferThrough Joint Fin 

Systems” journal of Heat Transfer FEBRUARY 2006, Vol. 128 / 

203.  

[8] Shivdas S. Kharche, Hemant S. Farkade “Heat transfer analysis 

through fin array by using natural convection” International 

Journal of Emerging Technology and Advanced Engineering 

ISSN 2250-2459, Volume 2,  

Issue 4, April 2012.   

[9] Mehdi Nafar , Mohammad Tavassoli “An Analysis for 

Optimization of Heat Transfer for Various Heat Sink Cross-

section and Length” Australian Journal of Basic and Applied 

Sciences, 5(12): 1685-1682, 2011 ISSN 1991-8178.   

[10] R.Mohan, Dr.P.Govindarajan, “Thermal Analysis Of CPU With 

Composite Pin Fin Heat Sinks”, International Journal of 

Engineering Science and Technology Vol. 2(9), 2010.   

[11] N.Nagarani “Experimental heat transfer analysis on annular 

circular and elliptical fins” International Journal of Engineering 

Science and Technology Vol. 2(7), 2010.   

[12] B.Yazicioglu, H. yuncu “Optimum fin spacing of rectangular fins 

on a vertical base free convection heat transfer”springer 2006.   

[13] S. Rangadinesh, M. Rajasekar, S. Arunkumar, M.Venkatesan 

“Experimental and numerical analysis on heat transfer 

characteristics of shoe brush-shaped fins” School of Mechanical 

Engineering, SASTRA University, Tirumalaisamudram,Thanjavur 

613 401, India.  

[14] Intel Pentium Processor Thermal and Mechanical Design 

Guidelines.  

http://www.ijritcc.org/

